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Description 

The^assm inventian relates to mDisture-permeaoiB. nonporous bicomponent polymeric riims. More specilicalJy 
the 'rtw^erriian relates to bicomponent films comprtGlnp frro majar layers, one of said m^Or teyers cormrising a 
hydropmiic block poly{elh9r-co^ide) as one oJ hB componente and the othar of said major (ayere comprising a gen- 
erally hydrophobic polymer having certain spedficaUy defined propsrtles to be described hereinafter. The inv/ention also 
relates to laminated structures comprising the bicomponent polymeric films as well ae to artdBs. such aa surgical 
gowns, patient drapes, protective garments and the Ifke made from the laminated structures. 

Polymeric films have been used (or a considerable period of time In the manuJaciure of a variety of suigicaJ heafth 
and consumer care products. Among fiuc*i products are surgicar gowns and patient drapes, occlusivo wound dr^ngc 
and ahsDibent products su* as sanitary napWns. disposable diapers for infants and incontinence gamiertts for adults 
To be useful as components of such surgical and health care products, a polymeric film must be substantially non- 
porous. 1.8. It must function as a barrier to the passage of Irquids such as water, aqueous based irrigating liqurds aque- 
ous alcohol solutions and body fluids such as blood, urine and the Hho, In addition. It Is highly advantageous that such 
films be breathable-, i.e. they should readily permit the passage tharethrough of water vapor. In other words it is 
advamagaous that the films have a high mtssture vapor transmission rate (MVTR). For axan^le a wound dressina 
comprising a polymeric f nm having a high MVTR wU] allow water vapor from the wound aiudaie to pass therahrouoh 
As another eramplB. a surgical gown which utilises a high MVTR polymeric film as one of its stoictural component^ 
aDowB perspiration to pass theromrough in the form of water vapor, thus making the gown considerably more comfdrt- 
bWq to wear. Protective gflrments. e.g.. pants, jackets and suits designed to protect the user from dust part' des and the 
other contaminants encountered in commercial and industrial activfties, can likewise be made more comfortable to wear 
when polymeric films having high MVTR's are used 83 structural components theraof. 

EP.A-0 d76 963 disctoBGS polymeric blends comprising a mixture of a) a hydropWIic block poly(ether-co-amiUa) 
conteimng between about 20 paigent and about SO percent by weight of poly(mhylenB glycol) blocte. and b) a hydro- 
phobic polymer. TIib hydrophobic polymer way be a block paty(BthGr-oo-amid6) containing no poly(ethylBne glycol) 
blocte. a potyamide. a polyester or a polyurcthane. The polymeric blends disdosed in EP-A-o 476 963 can bQ melt 
processed using conventional extrusion or casting techniques to prepare nonporous. breathable films which exhibit a 
high fkflVTR and have a wet tensile strength which is greater than the wet tensile strength arfibited by a film prepared 
from the hydmphilic pdymar alone. 

Fnms prepared from the polymeric blends disclosed in EP-A-O 476 9S3 can be bonded, e.g.. using heat bonding 
techniques or glue, to fabric backings to make film/fabric laminates. These filmflabric laminates may then be converted 
into diqsosable surgical gowns and patient drapes for use in the operating room. Such gowns and drapes are routinely 
comamed by aqueous based mfltarials. e.g., water, saline solutionB. aqueous isopropanol solutions, blood and the like 
body fluids, dunng mslical or surgical procedures. The films disclosed in EP-A-O 475 963 however tend to have 
reduced tensile strength when contacted by aqueous alcohol solutions, e.9.. 70% aqueous Iso-propanol commonly 
found in operating rooms, physician offices and other medical facilities Thte Is eepeciaUy true in those instances where 
the surgical gown or patient drape is BlresEBd when wet Such stressing would occur, for example, in the elbow area of 
a surgical gowm (due to the bending of the wearer's elbowj or in the tronl portion of the gown (which tends to come into 
frictionai contact with the edge of the operating table or other equipment used during surgery). Thus, ii wvould be desir- 
able fa pnjvide mdeture vapor-permeable, nonporous films which provide resistance to aqueous alcohol solutions. 

In accordance with the present invention, there is provided a nonporous. breathable bicomponent film which com- 
pnses two n^|or layers of pDlymeric materials as defined in dalm 1. These two major fayere are nGrnrally co-extensive 
tn length and width but as will be seen, have drff^ent thicknesses. The second major layer of polymeric material pro- 
vides resistance to aqueous alcohol solutions. 

-niQ first of the two major layers of polymeric material comprising the bicomponent film of the present inventian 
includes a) a hydrophiOc block poly(eiher-co.amide) which contains between 20 and 80 percent by weight of polyeihyl- 
ene Slycol (PEG) blocks and b) a hydrophobic polymer selected from a block pDiy(other-co^mide) containing essen- 
^lln ' ^ P^"*^^®' 3 polyester or a palyurethane. The hydrophilic blodc copolymer constitutes between 

20 to 90 weight percent of the polymeric components of the first major layer and the hydrophobic polymer constitutes 
tne balance of the polymery components. The f ir^ major layer may contain mJnor amounts of othar additives such as 
anb-cKidams. processing aids, pigments, etc., which are not film forming. 

■TTie second of the two m^or layers of polymeric material comprising the bicomponent film of the present Invention 
includBS a polymer or mixture of polymers, a thin film (i.e. a film having a thickness of approximately 25.4 jim (1 mil)) of 
whic*» has certain defined characteristics relating to mwsture vapor transmisGion rale. equii3)rium water absorption and 
equilibrium 70% aqueous Isopropanol absorption. Specifically, in ord? tor a polymer or mlAira of polymers to be useful 
in the second major layer, a film rnade from said polymer or mixture of polymers must, when tested at a ttvckness of 
25.4 nm (1 mil), have the following properties: 



Empf-zeit: 16/05/2003 13:52 



Enpf.nr.:984 P. 043 



16/05 03 PE 14:56 FAS +358 9 61535111 



FORSSEN SALOJl^A 



-f-^-*^ EPO VIRASTO 



Ig|049 



EP 0 560 B30 B1 

bVanaquilibft^m water absorpfion of less than 25% by weight as dstGrminsd in accoitlance with the lest method 
to be described hereinafter: and 

c) a 70% aqueous iso-propyl alcohol absorption. measiirecJ In accordance with the test method to be described 
hereinafter, of less than about 50%. 

« « f^^Tr "^'^^f" ^^^'i <5 determined In accordance with the follawing test method. 7>ie material to be tasted 
ffi art into 25.4 mm 1 25.4 mm [1 Inctixl inch) test pieces (about 25.4 >mi (1 mil) thick) and the test pieces are weighed 
l^ Ta imm^od in water for 90 minutes at ambient conditions. The test pieces are then mtL^ 

^^"^'^ '^'"'"^ ^ re^eighad. The percent weight gain is calculated tar each 

TBEi piece. The test result is reported as the averago of 2 deierminmions. 

^ry tensile strength is determined on a standard Instmn taster using a one inch jaw gap and a crosshead speed ot 
. ™^ per minute. The tests are run on test specimens having a length of 1 27 mm (5 Inches), a width of 2S 4 mm (1 
^ indh) and a thlcicness of about 25.4 urn (l mil). Test results, In kPa (pounds/sq. Inch), are reported as the overage of 2 
ceterminatons. 

V, ^^"^ determined by soal^ng test specimens 127 mm (S Inches) long. 25.4 mm (1 inch) wide and 

about 25^^ (1 mil) thick in water for 90 minutes at room temperature. The test specimens are then removed from the 
water, blotted gently to ramovB tooss liquid and then tested in the Instron tester as described abova for dry samplas. 

The 70% aqueous iso^ropy! alcohol absorption of a film is doterniined according to the foflowlng procedura An 
aqueous solution of 70% by volume of iso-propanol and 30% by volume of water is prepared. The material to be tested 
!S art into 25.4 mm X 25.4 mm { I inch X 1 inch) test pieces about 25.4 jim (1 mil) thick and the test piecas are weighed 
TTie test pieces are then immsraad in the aqueous iso-prupanol saiution tor 90 minutes at ambient conditlDns. The test 
pieces ara then removed fnom the solution, blotted gently to remove excra liquid and re-welghed The perc^it weiohl 
gain Is calculated for eac*i test piece. The test result is reported as the average of two determinalionE. 

polymers which are suilabie for use in the second major layer can be selected from the tollowing: polyelher ur^ 
thanes polyester ureihanes. polyureas and their ionomsric analogs, polyether-amides. polyether esier-amidBs. polyes- 
ters and polyether-ester block copolymers, it being understood thai any su* polymer or blend of polymers, when 
- formed Into a film having a thicKness of approximately 25.4 nm (1 mil), must meet the aforementioned prop^iies 
in «Zr^ ''"f'^onent fflns of the presefrt irt^ntion have thicknesses ranging from 10 jim (0.0004 inch) to 254 am 
whIh thicknesses of the firet major layer and the second major layer can be easily ascertained by those 

BKJiiM in the art and will depend on such factors as the end use to which the bicomponem film will be put, the alcohol 
resi«ance crfthe polymers comprising the second major layer, the desired degree of breathability, etc.. As an sKampte 
rt wHl be evidem ttiat the thickness of the second major layer can be reduced H the polymer of the first major layer ha^ 
a higher degree of alcohol resistance. 

ThG irtvertion will be more dearly understood ty reference to the follawing detailed description and the accompa- 
nying drawings in. which: 

Rg. 1 is a perepective of the bicomponem potymeric fifm of the invention, with one comer of the film being turned 
upwardly to s how the lower surface thereof; 

Rg. z is a cross-ceciion taken along line 2-2 of Rg. i ; 

Rg. 3 is a diagramrratic perspective of an attruding apparatus which can be used to prepare bicomponent poly- 
mencfilns of the present Invention; and •Mwnenipoiy 

Rg. 4 is an enlarg ed sectional view of a portion of the apparatus shown in Rg. s. 

RafBrring now to the accompanying drawings. Rg. 1 shows a bicomponent polymer Ic film 10 of the present inven- 
hon. If will be understood by those skilled in the art that fUm 10 may be provided in any desired combination of width 
w. and length. L Aa indicated earlier, fflm 1 0 comprises a first major layer 12 of polymeric materia) and a second major 
ayeri4 of polymer materol. with these m^jor layers being ioined together in face-to^ce reiationshtp throughout their 
length and width. uion 

Firm m^or layer 12. which may be formed from any of the resin blends desciftjed in EP-A-0 476 963 mentionsd 
earlier hereoi and recited in claim 1 . compnses i) a hydropMic block polytaher-ct^mide) containing between 20 and 
80 weight percem polyeihyiaie glycol (PEG) btocte and ii) a hydroph(*ic polymer. 

The hydrophilic block polyCether-co-amide) copolymer comprfsrng first major layer 12 is a Wock copolymer with 
repeating -sofi" polyelher block and "hartT polyamide blacks. The soft polyeth^ blocks enhance f liability, hydraphilidty 
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and the^TOjplasbcny of the copofymar. The hard poiyamide biodca enhance the lensila slreneih properties of the ccpol- 
ymar The term -hydrophilic as used to describe the poly(ethar-cQ^mW6) r^fera to me ability of such bkn* copolymere 
to swell ,n water and to abeort at least 50 percent by weight of water at equiiamura copoiymere 

pcr'wlS!!^. ' ^""^ hydruphlQc copolymer oomain bloctis of polyethylene etycol (PEG), with the amount of 
PEG blocks in the copolymer ranging from 20 to 80 percerrl by weight of the ccpolymer. When the amount of PEG in 
J tt^ ^^' '* ^° bicomponent f flm 1 0 ol the rn^ion may noi have an accept. 

S^-I-T ^ ^" copolymer exceeds 80 percent by weight the dimenaonal Integrity of the 

Dioompjonem film may be compromised. 

In addition to PEG. the polyethsr blocks of the copolymer may ateo contain separate, repeating units of other poly- 
I alt^leneondes, Buch ae propylene oxide, provided that the total amount of PEG in the copolymer Is between 20 percent 

u^^^^!^^^ ""^^^^ ^ ^'^^^ ^^^"^^ ^ copotymerized «Hth other alkylene oxides to form suitable 
poryetner blodts. 

Prelerabfy. the polyether blocte of the hydrophtlic block copotymer consist only of repeating units of PEG and the 

D=;^^^!1!"°'^'^^'J*'®'^*" °* ^^"9^^ fr^"' » Boot). Preferably, the molecular weight 

of the PEG blocks ranges from 800 to 3000. 

The polyamide blocks of the hydrophlUc blot* copolymer may be pofyamides such as nyton 6. 8-6. B-1Z 1 1 orl2 
in addition, the polyamide blocks rmy contain repeating units of dissimOar polyamides. or copoiy&mldes pr^ared bv 
reacting at leasi two diff erant polyamides. w ujr 

The molecular weight of the tydrophflic block copolymer of the first major layer should be sufficiently high to pro- 
vide, in cxvijunction with the potymerfc oornpanam(6) used in the second major layer, a bicomponeni film having accept- 
able dimensional ctattDty for its intended end use. As a genemi rule, the weight average molecular weight. Mw of the 
hydr^IIc block copolymer, as determined by gel permeation chrorfBtography. should be groaier than about 20,000 

Kydnsphaic block copolymers suitabl e for inclusion in first m^or layer 1 2 are known and can be obtained on a com- 
mercial bass f n3m several sources. In one suitable copolymer, polyather blocks are linked to polyamide blocks through 
BSier bonds. Such copolymers are described generally in U.S. 4,252,920. US. 4» 11 5,475 and U.S. 4 EDS 493 In 
another suitable ocpolymar. polyether blocks are terminated with amine groups and linked direcdy to polyamide blod<s 
as descnbed in US, 4.808,675. The most preferred trydrophilic block copolymer for indusion in first major layer 1 2 is a 
poly(ether^;o-amtde) supplied by Atochsm of North America as PEBAX^ MX! 657. 

■ a^o"'" erf hydrophilic block poly( ether-co-amlde) copolymer required in f rrst major layer 12 of bicorttponent f flm 
1 ITI"? °" '^^'^ ^^^""^^ between MVTR and wet strength. The specific amount will be easily selected by 
those skilled in the art. The amount of the hydrophilic block copolymer in the flret major layer desirably ranges from 
about 20 to about 90 percent by weight, and preferably Iran, about 30 to about 70 percent by weight, of the polymeric 
iiinHorming compon ents comprising the first m^|or layer. 

Thefiistfn^orlayarof polymerfcmaterialfurihercoiTVSrisesahydrnp^ inamanner 
simter to the aforen^mioned hydrophiflc btock poly(elher-co^mide). should have a weight average molecular welaht 
graaterthan about 20.000 so as to be suitable as a film forming componem of the first major layer. The term "hydrm^- 
<o <lescra>« a hydrophobic polymer to be tndudad in the first m^ layer, refers to a polymer whose 
equilibrium water absorption, as measured by the test method described earlier herein, is less than about 10 weioht 
percerrL " 

One of the hydrophobic polymers which can be included in the first major layer Is a block poiy{eth6rH:o-amide) con- 
Uinfrig essBPfially no PEG blocks. The lenr, "ess^tially no PEG blocte" Is intended to encompass blad^polyfether-co- 
amide) polymers which contain a minimal amount of PEG blocks provided that the presence of said PEG blodcsdo not 

oftheblockcopoiymerto an amount grcQlerthan about 10 percent by weight. 
Preferably, the hydrophobic block copolymer contains no PEG blocks and corrtains polyether blocks of polytetramethyl. 
P !^ ^^^O!" P°'yP™P)^Bn0 oxide. Such hydrophobic blod^ copolymers are known and deecrbad in U.S. 4 252 920 
preferred tiydrqphobic polymers for indusion In the first msfjor layer are the block polyCather-co-amidB) copolylners 
cornrorciallyawaiiable from Atochsm. North America und 4033and3S33 These am 

^^t .'^2!!!!lf'^ PDly(t«ramemylane oxtde) and nylon-12 connected with ester Ifnteges. For example PEBAX'- 
4033te 9 biD* copotymer of polyftetramethylene oxide) and nylon-12. wherein the potyftetramethylene bloci^s} have a 
molecular weight of about 2OQ0 and the polyamWe blode have a molecular weight of about 2000. This polymer has 
me^-l^ "^^"^ ^ elongation prqpertias. good abrasion resistance. Idw water sbsoiption and modeiHte gas per- 

layer°L'!^h'^'« k^^^ '"^""^ ^ P^'^S^ may be used In the first m^or 

layer Such oiher polymers are polye^ora. polyamides end poiyurethanes. Polyaslers which can be used are oom^n- 
rSr^^r '^"^y « P^'y(al»<ytene oxide) with a cficamoxyllc acid, and are d^cribed. for examp JnTs 
pi^^t J..^ ^ 'IL ^""^ polyesters include polycaprolaclone and poly(tatrBmethylene glycol) terephthalate. 

pies Of polyamides wh.ch «n be utifeed as the hydrophobic polymer In Ihe first major layer include nylon 6, 6-6 1 1 and 
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12, as well as copolyamides prepared by copolymefiting two or more of these. Suitabla potyureihanes which can be 
indudad in tha first m^or layer are convsnfaonaJ hydrophobic polyBthar urethanes or polyester urelhanes. Qengrally. 
thecfl polyureihanes are prepared l>y reacting exceee dtieocyanate with a hydrowyJ-terminated polyethar or poiyecier 
which can be ctiain axtvidad with law nnoleeular wafgm dioiB or diamines. DnBocyanatss which may be used in tha 
5 pr^iaraliDn of the mentionect polyurethanes Indudg tduene diisocyanate (TDQ; A.d-diphenylmetfiane dltsocyanata 
(MDI) and hexameihylena rfiisocyanafte. Polyether polyote which may be used In the preparation of tha mentioned poly- 
urettianas include polypro^ene glycol and polytstramBlhylBna glycol. Ezarnpiss of polyoster potyols which may be 
used in tha preparation of the manljoned polyurethanes include ethylene glycol adipaie. butanedio) auccinaie ani neo- 
pentyi glycol azetate. 

IP The preEen-ed hydrophobic polymers for inclusion in tha first m^or layer are the block poly(emer-co -amides) con- 
taining eesentiaily no PEG blacks, palyarrTides and polyure^nes. The most preferred hydrophobic polymers are the 
t}lock poly [8th ar-co-amidss) and the potyan^des. 

Additional pdymerle componems can be included in the first major layer without daparting from the scope of the 
invemion. PoIyoJefins. ag. polyethylane or ionomsr resins, auc^ as Surlyn** ionomer resin, can be tncorporatad into the 

IF first m^or layer. A highly viscous polyoleftn. su* as a linear low density polyethylene with a matt indar less ttian 3, can 
bs tncorporatad into the first major layer In amounts up to 30 percent by weight of the total film-terming polymeric oom- 
ponenis to enhance the processing characteristics, Ionomer resins can be added to increase tha compalibOity ol the 
polymer components. Additiorwlly, as is waO (viown, addibves such as antioxidants, lubricants, pigments, etc. can be 
indiKJed In the first major layer. 

^p An additional polymeric componant which can be included in the first n^r layer is a grafted polyolef in prepared 
by reeling a polyolefln with an alpha-beta ethylenlcally unsaturated polycartxDcylic acid or anhydride Examples of poly- 
olefins are polyethylsnQ. polypropylene, athylone-propylene rubber and the lite. Examples of alpha-beta ethylenically 
unsaturated p>oiycarbcixyllc acids or anhydrides are maleic anhyidrida, maleic add ar\d fumaric add. Such grafted poly- 
oleflns can be incorporated Into the first rrojor layer in amounts up to 40 weight parcem. praferably between about 5 

^s and about 25 wdght percam. Incorporation (rf a grafted polyoleftn into the first major layer can signtf icarrtly in^rove the 
compatibiDty of tha polymeric fdm-larming components and enhance processing Gharaeteristics. 

The second major layer 14 of the biconponent film 1 0 of the present invention comprises a polymer or a mbaure 
two or mora polymers which meat the critaria est forth below. 

As indicated earlier herein, the polymer or mixture of polymem comprising 9>e second m^jor layer must be selected 

99 so that a film having a thickness of £5.4 pm (t mit) prepared therefiom has the following propertias: 

a) an MVfp of greater than 1.000 g/sq.m/day of water as measured by the gravimetric test method set forth in 
ASTM E-gs (Dsssicant fwiathod): 

b) an equilibrium water absorption of less than Z5% \jy weight as determined by the previously described equillb- 
35 rlum waier abaorpiion test method; and 

c) a 70% aqueous iso-propyl alcohol absorption o! less than S0% by weight as determined by the previously 
described 70% aqueous iso-propyl alcohol absorption test method. 

Polymers which are suitable lor use in the second nrajor layer of the biconponent film of the present invention are 
40 polyether urethanes. polyester urethanes, polyureas and their ionomer analogs; polyether esier-amidos; poiyastars and 
polyether ester Wock copolymers. 

Suitable polyether ester-amides are those supplied by Atochem of North America under tha tradename FEBfiX^. 
These block copolymers generally corrprisQ hydroxyl-termlnated pd^xyethylene, polyoxypropylCTe or polyoryte- 
tmmethytene oligomers having a moleculBr weight of from alrout 500 to about 3000 linked by polyamide blocks. 
45 The poly(eihBr-asier} copolymarB are supplied commarciaHy by E.I. duPont under the tmdename Hytral"*. These 
blot* copolymers generally comprise hydroxylterminated pajyoxyethylene, polyoxypropylene or polyoxytetram ethylene 
oJIgomeie having a molecular weight of from about 400 to about 3500 linked by polyester tdocls. 

Certain commeroaily available polyurethanes nwde by reacUng dlisocyanaiefi with hydroxyl-terminated polyesters 
or polyethers are also suitable for Inclusion in the second major layer. Such polymers are commercially available, for 
5D srarr^ie. from B.Q. Goodrich Company under the tradename Estane^ and Ow* Chemical Cortpany under the trada- 
name Pellethane^. Specific Estane^ polymers which are suHabta for use in the second major layer indude Estane 
58206, 5714 and 53886. A Pellethane™ polymer which Is suitable for use in flie second major layer is Pellathane"' 
2103-70A. 

Bilayer films in accordance with the present Invention are most conveniemiy made by co-extrusion, a process wall 
ss KncMm in tha art of film manubcture. Retamng to Pig. 3, there is schematically illustrated an apparatus and process for 
pr^aring the bilayer f am of the present invention. The co-extrueian apparatus corr^risas a f Ira ettruder 34: a second 
extruder 3S; a combining block 40: a singts manifold flax Hp die 50; a pair of driven chill rolls. 72 and 74, each Suitably 
mounted for rutaf ion; a pair of driven pull rolls, 77 and 76, each also mounted for rotation; and a rotating take-up roll 60. 
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BrtrudBfB 34 and 3S are 2.5 inch sngte screw ertniders commarciaJly fivailabje frain W^leic Co. under Model No 
2.50/30; W.LH.. Tha extruder ecrmr Is E.46 m (97 Inches) in Isnpth and has a prtch of 30:1 . Each axmider is equipped 
wBi a hoppe- {not shown m the drawings) from which material to bo e)arud«J is fed to the anruder inlel. The barrel gf 
eacli extrudar comprises 5 zonas along (ts length, each of said zonee being capable of being indepandently heated to 
a dasirod temperature. 

Combining bto* 40. whicti is circular in crasarGectton. comprises a first inlet 44. a second Inlet 46 and a single oul- 
iBt connected directly to the inlet aide of die SO. 

The outlol of first enruder 34 is connected Dy suKabla piping 38 to inlet 44 of combining block 40. The oidJat of sec- 
ond extruder 38 ic connected by suitable piping 39 to inlet 46 of combining tjock 40. The connecting piping is suitably 
heated so as to maintain the materials flowing therethrough In their molten state. A cooling liquid typically held at 1 e"C 
(BO-F). cominuously drarfaied through cHII rolfe 72, 74 durtng tha co-exirusion process. Cajrtblning bioi* 40 and die 
50 are maintained, e.g.. by electrical heating elements, at a temperature suff icienUy high to maintain the mater iale pass- 
ing therethrough in a molten state. 

The polymers and additives, if any. comprising firet m^or layer 1 2 of bicanponent film 10 are fad In a moiien state 
by first extru der 3d to inlet 44 of combining block flO. The polymer(s) and fidditives. if any. comprising second major 
layer 14 of bicompanBntfilm 10 are led in a molten state by second esaruder 36 to inlet 46 of corrtrining Uodc 40 H w^i 
be understood that the thickness of the tirei and second malor layers of the film of the inrention is controlled by the feed 
rates from frrst extruder 34 and second etlruder 36. respectively The eonponents compriang the first major layer of 
the film are brought into contact with the components corrprleing the second major layer of ttie film as the moften mate- 
rials flow through combining block 40 and die 50. The molten co-artrudate 60 dnaps a short distance, e.g.. about 25.4 
mm (1 inch), onto relating chHI n^li 72 as illustrated in Rg. 3 of the accompanying drawings. The extrudato led aboin 
one^lf way around the outer surtaco of chill roll 72 where it is led onto the Outer surface of chill roll 74. The bicompo- 
pent film 1 0 is drawn off chiH roll 74, in the manner ill ueiraled in Fig. 3. by a pair of pull rdls 77 artd 78. The bicDmponem 
film 10 is than wound up on a take-up roll 80. 

Erample 1 

A bicomponent polymeric film in accoidanoe with the teachings of the present Invention was made as follows. 
. The final major layer of the bicomponem film had the tonawring conposition: 





Compxinenf 


Descrrption 


Parts by Woight 


35 


PEBAX^- MX1657 


Polyether-^er Block Copolymer 


64.34 




Ultramid™ B35 


Nylon-6 


14,34 




FusabondMB-HO D 


PoJyeihylene-f\4a!etc Anhydride Graft Copotymor 


19.80 


<o 


lrganox™1035 


Antioxidant 


0.32 


lrganox"'MDi024 


AntiOzidarTt 


0.32 




Irgafos"' 168 


Heat StsbilizBr 


0.23 




Chimasorb^" 944FL 


UV UghtStablffier 


0.15 


45 






100.00 



PEBAX™MX1657fePEBAX™40n having unifornritydiStn*buted therein 500 ppm IrgantH*" 1010 (a he«slabil^^^ 
and was obtained from Atochom of America, BinSsboro. PA. Uftramld™ B36 was obtained from BASF Fareippany. UJ 
Fusabond MB-110 D wasobtainedfrom E. I. duPont Wiimlngmn. DE. Irganox^ 1035 and MD 1024^ irgafos™ 16B 
and Chimasorb'** 944FL were obtained from Ciba-Geigy. Hawthorne. MY. 

The fflm forming polymers and additives comprising the first m^or layer were converted to palletG prior to their intro- 
duchon into first extruder 34. The materiate. except for the PEBAX^ MX16S7, were dry-blended until uniform and were 
men fed to the inlet of a Werner & Pf lelderer ZSK-SO twln-scrow extruder having a 44:1 length to diameter ratio The 
ZSK-30 extruder has pns^rision for introdudng polymer peoets downsfream of the Inlet thereof. i.a at a point approxi. 
mately half way down the length of its barrel. In addition, the ecrm design of this pardcular extruder provides vary good 
mixing and shearing chamcterisiics. The extruder comprises a feed throat at the rear thereof and has eight zones 
whose.terTpcratures can be set as desirai. The PEBA>C- MXI 657 polymer was added to the odruder at the aforemen- 
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tZT^V^H"' ^"^"^^ sorter was operated at 500 RPM with a throuahput of 25 kg (55 pounds) per 

the tom^^trt^JI ! ■T!*' P«««* ""0U9h the artruder. The materiate extied tfio ert^e,^ 

tuiB A pellets). HiB Mature A pellets were dried and Elored in sealed drums tor aiteequenl 

PEsIS^^V'S^lrL" PEBAX™ 4033. A 2S.4 „m (1 mil) film (d,y) of 

Ir!!^J .1 *^ * ™i«eniior«i Mruelon techniqua The 2S.4 (i mil) film had a MVTR etT«7 

ofae%.A12^(0.48mll)lllmofPEBAX~4O33hadanlWVmol2327B*Qm/aay. wenBon 
.« "'""J""'"' "I"' E""™?!* 1 "as made as fallowe. The alorememiened Mixture A pellets were dwaed 

Zone 1 (nsarasl the extruder inlsO: 19B"C (9B5-F); 

Zone 2: 204-C (4CWF); Zone 3: 216»C (420'F); Zone 4: 22 1 "C (4aO"F): and 

Zone 5 (nearest the extruder outlet): Z21°C (430*F). 

exln2on*pJI5lS"° '^'"^ 38. Uo* 40 and die So were maineined at a temperature of 22 1-C (43D'F) during the 

S9t.^»^-^^*^^i^■*l^^^t^*°^''^"'*'■'^™=•™^'*♦"*'^ 

^"L^^ ^""^^ ""^ ^ oonnecBne piping associated the second extruder were 

r^lTa^ If 8 same temperaturefi as the coirespondinp portions rfihe first extnder. The Mixture A pallets and Mix- 
m^tfn :^J^^^h ^^ ° ^ "'^♦'waM second e*ude»s. r«pertively. THeMi^re Apedets in their 
mohen were bmuBht Km contact with the Mixhir, B pellets in their molten state in oon*ining bloc^ 40 and thsn 
ro!n«tel^ T,l «-«trudaJe 60 conrsrieins a first major lay«r 12 having Ihe ccnposKion of the Mixture 

a ^e oT.^^^ a 7 ^1^,"^!^ ^ *^ ^ «"'T»as«ion of the Mixture B psRets. Co-extrudato 60 exited die 50 at 
foTiS i^^ o. whl^^alS'^ ""r*- 60 ^iteddle SO. it had an approximate thickness of 0.38 mm 

(0.015 arch) Of whitf, the fvst najor layer had a thickness of 0.30 mm (0.01Z) inch and theaecond m^or layer a thick- 
S,!^™^ to the fact that dun m 72 was opemted at a speed ot 67 m*^ KmjTe 

« Ts f^n^^i^^^lf""'^ ^^^^ 

Jo^'t:; ^.^ ipiLic^'^ '"^'""^ ^"^^ 

The bicomponem film of Eaarnple 1 was tsstod and found to havo the following properties: 



ftffigrTT/ffay) CPtret major layer esposBd to the high humidity source during testing) 
TensiJG Strength " " 


2686 


- Machine Direction 

°^ Elongation to Break 


ABA MN/n[l2{7025psi) 
560 


Thickn^s in um (inches) — — _ 




• Rim ' • 

• Frsi Maior t-ayar. t, 

• Second Major Layer, tg 

• ftaUo. \yi[z 

Colored Alcohol Solution Strikethrough Teet 


(O.O008) 
16(0.00064) 
4 (0.00016) 
4:1 
pass 1 



The Colored Alcohol Solution StrikBlhrough Test was conducted in aceonJance with the bltowlng proeedma: 
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Cplprod Alcohol SolL/tton StTih ettirmjah Tpi^ 
Purpose: 

The purpose gf this test Is to demonstrate the effectivenese of The second major lay^r in preventing an aciuwus leo- 
propQflOl solunon from ooming (ntn contact with the lira major layer of the bicompanem film. 

General Description: 

A 70:30 volume percert isopropanolrwater solution with 0.33% by weight FD&C Red Dya #4 is used to determine 
wnether the second m^or layer protacis the lirei major layer from the alcohol solution by observing whether or not the 
colored alcohol soiutfon diffuses through the layers and into a white pulp boaM support 

Test Method: 

^ ^ Dissolve 0.2B grams of FD&C RBdDye#4in3Dml.of water then 

add 70 ml. c# isopropyl alcohol and mix thoroughly. 

2) Secure a minimum of 0.093 m^ (1 square foot) of the film to he tested to white pulp boafd with the second maior 
ayer racing upwardly. 

"^^^^ with a 5 cm X 3.2 cm (Z' X 1 tim eurtace on top of two 1 0.2 cm x lO. a cm x 41 

HAYTEC* Sponges. 

4) Lteina 5 ml. of the menUoned colored alcohol sotubon per square foot o\ film, pour the solution down the rtddle 
of the film sample. 

5) Promptly qpread the solution uniformly over the film with the weighted sponges. This spreading procsss should 
Dfi done within 1 5 seconds. The sponges and weight are then removed from the specimea 

6) Allow ih© solution to dry completely. 

7) Remove the film and Inspect the pulp board for red color. H there is no red color on the pulp board than the sam- 
ple passes the test. 

A control film, consisting solely of the components of the first major layer, was prepared by extnision. The oomrol 
nm had a thidmesB oflB urn (0.0007 inch) and had poor msrstance to 70% aqueous iscprupanol solution. The coniral 
film was tested and found to have the following prxaparties: 



MVTfl (g/teq jTiAJay) 


4548 


Tensile Strength 




• Mactune Direction 
% Elongation to Break 


34.B MWm^ (5021 psij 
45a 



gJtamofaP 



Anotfier bicorrponem film in accontence with the preseni Invention was prepared. The first major tayrer of tho 
Dicomponem film wes made from the same Mixture A petlats used in Example 1 . 

^ o J^!.^^"^ ^ ""^ ^ ^ Example 2 was made from Mtxhire B pellets which consisted of a blend 

''^'*?:.^!f*^ Pbwof PEBAX- 4011. AZ3 pm (0.9 mlQ thldcf Jwas e^d^^Se Ml^^e^ 

PBiieiB. This film was tested end Itaund to have the foDowing properties: MVTR of 2210 s^sq.m«ay (equivalent to 1989 
5«q.m«ay at 25.4 nm (1 mil} of fBm thickness) : an equilibnum water absorption of 20.9%; an equiajrium 70% aqueous 
isopropyl alcohol ahsoipiion of 39%; a MD dry tensile strength of 34.5 MN/m^ (5000 pounds per square inch) a MD wet 
tensile strength (i.e. tensile strength of the film at its equilibrium water content) of 33.4 MWm^ (4flS0 psi) and a wet ten- 
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ale strength retention of 97%, 

The oppBratue used was the eame as mat ueed in Exanvie 1. The Mixture A peltetB were chaffed to the hopper 
01 first extruder 34 end the Mixture B peDete were cJiargsd lo the hopper of second extruder 3B. The afflruder barrel 
zones of both extruders, connecilnfl pipes 38 arr* 39. combinrng block 40 and die 50 were set ai the same temperatures 

5 as those used m Example 1 . First exlriidfir 34 was operated at 35 rpm; second extruder 36 wae operated at 35 rpm 
Chill rolls 72. 74. iak«« rolls 77. 78 arnJ wireJ-up roll ao cperated at 76 mfmm (250 feel per minute (Ipm)), Co-extrudate 
60 exited die SO at a rate of about 4.6 mWn (is fpng. As co-extrudate 60 exited die 50, rt had an appradmaie thickness 
of 0.3B mm (0.015 inch), of which 0.19 mm (0.0075 Inch) was corttributed by the firm major layer and about 0.1 9 mm 
(0,0075 inch) was corrlribuied by the second major layer. Owvring to the fact that chill roll 72 was operated at 76 nVmin 

TO (250 tpm). the tWckneas ol co-ertrudate 60 was decreased to about 23 ^m (0.0009 inch) by the lime it came into caniaci 
with roll 72. Of this thidoiess. about ^^Apm (D.0D045 inch) was contributed by the first major layer and about 1 1 .4 jim 
{0.00045 fnch) was corrtributed by Cie second major layer. As in Example i. co-extrndale 60 was suiidiriBd lo its fir^ 
film form by the time it was taken off chill rail 72 and led onto chiU rot) 74. The resumng nonporous. breathable polymeric 
hiconponent film 1 o of this Example 2 was wound up onto roll 60. 

IB The film of this Example 2 was tested and found to have the foDowIng characteristicE. 





MVTR{B^W,m/tf3Y) (First m^pr layer exposed to the high humidity source during testing) 


3438 




Tensile Strength 






- Machine Direction 


54,0 MNW (7838 psi) 




% Elongation to Break 


258 


2S 


ThicknesB In jiffl (inches) 






•Fnm 


22,8 (0,0009) 




• Rrst Major Layer, 


11.4(0.00045) 


30 


• Second Major Layer, 


11.4 (0.00045) 




• Ratio, 


VI 




Colored Alcohol Solution StrfKsthrough Test 


pass 



3S Examnlq 3 



Another bicomponent film in accordance wrih the present irvenSon was prepared. The Ttrsl major layer erf the 
blcomponant film was made from the same Mixture A pellets used In Example 1. 

The second major layer of the fDm of this Example 3 was made from Mixture B pellets which consisted of Pel- 
^ lethane™ 21 03-70 A. a polyether urethane copolymer commerxHany available from Dow Chemical, Midland. Michigan. 

A 1 .1 mil film (dry) of Pellalhana'^ 21 03-70A was prepared by ©chusion. The 28 pm (1.1 mil) f Bm had an MVTR of 
1ZB4 g/6q.mAaay (equivalent to 1390 g/bq.m«ay at 25.4 jim (1 mil) nim thickness); an equiia?rium water absorption □» 
21%; an equilibrium 70% aqueous isopropyl alcohol absorption of 38%: fl dry tensile strength of Si .9 MN/m^ (7522 
pounds per square inch), a wet tensile strength (i.e. tensile strength of the film at its equilibrium water absorption) of 
« 38.4 MN/m^ (5575 psQ. and a wet tensilo strength retention of 76%. 

The apparatus used was the same as that used in Example 1 exc^ that combining block 40 w»qs not used and die 
50 was replaced by a dual manHoH slot dia; pull rolte 77. 7b ware not used: and actruders 34. 36 ware 25.4 mm (1.0 
inch), single saw ertrudars comnnercially availabiB from WHion Company under Model No. KLIOO. The axlruder 
screws were 0.61 m (24 Inches) long and had a pitch of 24:1. The barrels of each of Ihe ejoruders had three beatable 
5P zones. The Mixture A pellets were charged to the hopper of first extruder 3a and the Mixture B pellets were charged to 
the hopper of second extruder 36. The three heatable zones of ewruder 34 were set at the tbllowing tempa-aturas: 

Zbne 1 (nearest the extruder inlet): 196»C [ZB^F); 
Zone 2: 218'C (420«»F}: 
55 Zone 3: (nearest the e«ruder outlet): 221"C (430'F); 

The throe heatable zones of extrudsr 36 were held at the following temperatures: 
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Zone 1 (nearest tha extruder inlet): IBB'C (3T0''F); 
Zone 2: 196'C (3B5"F); 
Zone 3: 204"C (400-F); 

ConnoctinB pipe 38 was mairtHined at ZZrC (430'F] and connedinB pipe 39 was maintained at Z04''C (40D'n 
TTiB slot die was held at 221 (430'F). Rrst wtrudar 34 was opaiated a! SO rpm; second aflruder 36 was operated at 
20 fpm. CrriU rolls 72. 74. and wind-ijp roll 60 operated at 1 4.6 m/min (48 feet par minute (fpm)). 

Co-Brtrudate 60 exited the die at a rale of about 1 .5 m/min C4.S *pm). As co-artruOate 60 exHed tha die. It had an 
appfo»mat6 thicknese of 0^ mm (0.01 0 inch), of w«c*i 0.1 8 nnm (0.0071 mch) was contributed by Iha first major layer 
and about 0.07 mm (0.0029 inch) was contritiuted by the eecond major layer. Owing to the feet that chill rofl 72 was 
operated at 1 4.6 mfrnin (A8 fpm), the thickness of co-«xtrudate 60 was decreased to about ES.4 urn (0 001 Inch) by the 
time h came into contact with rdi 72. Of this thickness, about IS.O jim (0.00071 inch) was coritributed by the firei mahor 
layer and about 7.4 pm (D.O0029 Inch) was oomributed by the second major layer. As in Example 1 co-extrudale so 
was GoGdrfied to its final film form by tfie time It was taken off chni roll 72 and led onto chill nail 74. TTie reeuttinB wnpo. 
rous, brealhaWe polymeric bicomponem film 10 of this Example 3 was wound yp onto roll 80. 

The film of this Example 3 was tested and found to have the following characteriatics. 



^f^^ fP^M.rn/tfaY) (Rrst major layer exposed to tha high humidity Source during testing) 
Tensale Strength 


2600 


• Machine Direction 
% Elongation to Break 


23.S MWm^ (3362 psi) 
394 


Thidmess in ^ (inches) 




■ Film 

- Rrei Major Layer. ti 

- Second t^'or Layer, tg 

■ Ratra tirtj 

Colored Alcohol Solution Strikalhrough Test 


25.4 (0.001) 

iao (0.00071) 

7.4 (0.00029) 
2.45:1 
pass 



ExamolQ 4 

A fourth bicomponanl film in accondanca with the present invanticn was prepared. The first major layer of the 
bicomponem film was made from the same Mixture A pellets used in Example 1 . 

The second major layer of the film of ihte Exantple 4 was made from Mixture B pellets which consrsted of Estane 
5714, a polyester urethane copolymer commarcialty avatlabJe from B. F. Goodrich. 

A 33 urn (1.3 rrtil) film (dry) of Estane^ 5714 was prepared by a conventional exruslon technique. The 33 urn (1 .3 
rrul) film had an MVTR of 1 149 gfeq,m/day (equivalent to 1493 g^sq.m«ay at 25.4 jim (1 itBl) of fqm thickness); an equi- 
Itonum water absorption of 5.5%: an equilibrium 70% aqueous Isopropyl alcohol absorption of 29%; b MD dry tensile 
strength of 63.6 MN/m^ (9230 pounds par equare inch): a wet tonsHa strength (i.e. tensile strength of the fUm at Us equi- 
librium water oomenD of 23.2 MN/rr^ (3362 psi), and a wet tensile strength retention of 36%. 

The apparatus used was tha same as that used in Exampla 3. The MiJdure A pellets were charged to the hqpper 
of first Brtruder 34 and the ivfliiture B pellets were charged to the hopper of secorti extruder 36. The exirudor barrel 
rones of both extruders, conneding pipes 36 and 39, and the die were held at the same temperatures as those used 
in Example 3, except zones i and 2 of eecond extruder 36 were held at temperatures of ia2»C (350-F) and 193-C 
(380'F=). respectively. Rrst epctrudar 34 was operated at 50 rpm: second extruder 36 was operated at 20 rpm Chill rolls 
72, 74 and wind-up roll 80 opsrated at 17.4 mMiin (57 feet per minute (fpmj). Co-exlrudaio 60 exited tha die at a rate 
of about 1,74 mAnln (5.7 ipm). As co-e«njdale 60 exited the die. it had an approximate thickness of 0 254 mm (0 010 
inch), of which 0.175 mm (0.0069 Inch) was contributed by the first major layer and about 0.079 mm (0 0031 inch) was 
coniribuied by the second major layer. Owing to the fact thai chill roll 72 was operated at 17.4 mftnm (57 fpm), the thick- 
ness of co-eKlrudatB 60 was decreased to about 25.4 »im (0.001 inch) by the time It came into contact with mil 72. Of 
this th,*ness. about 17.5 ^im (0.00069 inch)was contributed by the first major byer and about 7.9 urn (0.00031 inch) 
was contnbuted by the second major layer As in Example 3. co-exirudatfi 60 was solidified to its final film form by the 
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The rilni of Ihis Example 4 was tested and found to ha^ ths fQlto*ing characteristtes. 



m^or layer exposed tP the high hurrtdity source during teEiino) 
Tteneile Strength " 


S83a 


• Machine Direction — — 

% Bonsalioa to Break 


Z6.7 MN/m^ (3875 psi) 
285 


Thickness in jim fmchBs) 




• Film 

" Rrsi M^of Layer, t, 

• Second Major Layer, 

• Ratio, t^rtz 

Colored Alcohol Solution Strikethrough Test 


25.4 (0.001) 
17.5(0.00089) 
7.9 (0.00031) 
2.2:1 
pas6 



ann™!*^ Wwfnponem «lm in accordance with the prsssnt Invention was prepared. The flref major layer of ths bicom- 
ponent film was made from the BamBMbdurs A pellBIsusadln Example 1 m.oiuom 
T^e second mejpr layer of thetUm of Ihle Example 5 was made from Mixture B peBets which consisted of Hytrel" 
U3S«, a poly(Biher-eEtei) copolyniBr cgmmereially airailaaB ftam E I duPont 

• mil) ra.^SL^R"!r«2^' ^"^r ^'^'^ ^ » «»v9nBonfll Mruaion technique, "me 25.4 (1 

TJT^ f • 23SO Bteq. mWay: an equilil^iuni water abeeiptlon of 0.4%; an equilit>rium 70% aqueouebl 
l^^^^^T^Tr "° "^"^ <"96 pour^a par square irZ^. Z 

a MD wet tensile strength (i.e. tensile etrenBtl) of (he film at its equilibrium water content) of 9.78 MN/m« (1419 DSflA 
lS,^(0.S9mU)ihltkfiimofHytreJ«G3&iahadanMVTRof35S9 9/a,ni«ay. MiN/m- {1419 psi). a 

of fli^L^^l?^ '^k'^*" ^ E«mple 3. ThB Mixture A peOeis were charged to the hopper 

^« ^ if '^^ ^ ^""^ " •«'PP« " 36. -me extruder b^^el 

^«'^„""T'*:?','^ 'J^ ^'^^ lamperaiurea as those u J 

Ta^^ except zonea 1 and 2 of seond extruder 3B »era held at tenperaturae of 193'C (3WF) and Z13-C 

^ 7T.:^r^T^Z'Tr. '^"^ ™^ " « 20 'Pm. Chin rote 

^^^1^^T«^'-^ 60 exited ihe die. it had an approximate tHdoiase o( 0.254 mm m 010 

r^oI^J^ "T' O*"^ to«'e*n*« stilll roll 72 wasopeiated at 1S.5 mftrtn (51 ipm). tha thick- 
^ decreased lo about 25.4 ^m (0.001 inch) by the time It came into conBct rM 7Z Of 

"-y" ^nd about 7.9 ,m (o.oooai «^^) 

The film of the Example s was tested and found to have the following characterisfics. 
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MVTR [ta/«|,nVtfflY) (First rr^ar layer exposed to the high humidity source during testing) 
Tensile Strength 


31S6 


• Machine Oireetion 
% Elongation to BreaK 


30.1 MN/m^ (43BS psi} 
330 


TTiichness m \im (inchas) 




• Film ' • — 

- Firsl Major I^yer, I, 

- Second M^jor Layer, ^ 

• Ratio, 

Colored Alcohol Solution Strlkethrough Test 


25.4 (Q.OOI) 
17.5 [0,00069) 
7,9 (0.00031) 
2.2:1 
pass 



•« r.2lT t'^'S "l^ ^ ""^"^ ii^^ton can be readOy laininated to woven. Knttted or non»«5ven fabric substatas 
to ero»d9 braalhablo tabncffilm laminate. Such laminales can bs used in a variety of appllcaliona Fbr e»fn,l« thB 

"'^^ ""^ """^ *^ ^'9*"^ ""'^ P«™"«' t^" 'PSfMing '0=™. The W 

ncff ,1m laminates may be used to maniibcture protective sarmenlE such as pants, jackets, head cDverlnos foot covef- 

protective ^memE would be worn bg pe.n>nnel y^rKng in areas where there are undesirable 
Si^!"!.* ; "'=°SI'"««l«««*ricffilmflabrtc laminates. i.e. structures in which a layer rf film 

acojRflnB to^e preEent invention ie eandwiched between two outer layers of fabric, may also be readily made and use- 
njiiy enjoyed m tha above-mentioned surgical gowns arwl protgdivB garments. 



&anipli!^ 



«»r=^^2Sfi^r^ Bmployina abiwmponemfilm having (he composition of thefilm of Example l waanre- 

^"t '"-^ °^'"^<^'^ y^"^' point embossed, nylon epunbonded nonwoven fabric was .ned 
as one of the bbric layoia. This nonwoven fabric was obtained from FIbenweb. Inc. under the tradename Cerax™ Type 

tnnBi^Tn^L^,! * 5 was a 33.9 bM,!! (1.0 ounce^re yard), hydroen- 

^^o« ?!' ^ """"^T "ft" a resin binder containing a flame retardam saB. e ftiorlichemi^i 

and piBment. Hie hydroemangled polyester fiber nwiwwai tebric was made by first fenrlng a web of 0.1 7 nrtm (1.5 

^os1L^fT<i^ ^'T^^"^ yard), -n^ web wee passed through e hydroentangling apparatus of the type 
ff^tfn^^Tt^ m n^- ^T^^'T^ from a eeHes Of ro«* Of orifices having a diameter 

be?S^^«„ r ^ T • *° supported on a 100 x 92 brome wi™ twin weave 

fan i^lt If*"- Wswnein) as it was passed under the water jets. Ttiere were 12 prifces per cm 

lou^'!fl=r '? the ro»s. The waer jets deNvered 0.7S KW (l horsepower) of energy to 0.«ifl (l 

Kh^^tr J'^ "^^'^ """^'^ the water jels in one hour. After ccn^ietion of the hydroerniclinB procei 

S^Bf^ ^ r"?'"^ eompaslton consisting of 8^8Bparts by weight (pbw) of water; 5.53 pbw of Airflex 

B» Mii^rSf, V f^i"^ P""^'- f** Pta-^BpniDf 736 (a flame reiai^ant sail); and S OS pbw 

of Milease F31X (a fluoroehemicai rqjellent). Theflnlstiing bath also contaoied minor amoums of (^gmem to provide a 

*n J^T !!f™*' ""^^ •^"'^'tans'ed nonwoven Itoic. The fabric comprised about 5% by weigm of 

the finish based on total tebrle weight «s»»«)fwa8nioi 

tn^J^^T^l^jTJ'^ ""^ bicomponem film used to prepare the fabricffllinrtabnc lam- 

n^ram Ij^e'l "npositlons as the fi,^ major layer end the second m^or layer ol thebic«n^o- 

The first nqjor layer of tttebiewmansnt film had a thickness of approximately 14um(O.O00SSinchl while the sec. 
ond major layer of the bicorrponent fSm had a thieJmese of approxtria^y 5 1 prS, (0 0002 i™h) 
niort lH"^'." ^''^ *™ '="«"«ed to the first major surface of the bicomponett fSm and the hydroentan- 

gled nornvoven fabnc was laminated to the second mgjor surface of the bicomponent film to provide the fabric/Iilm/tobrtc 
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^!!?'' "-rt^fiO" P"»ws. a moisture wrnble polyurethane polymer dlcEolved in trietllo- 

and thl!^^-^^ i noitwoven fabiie was adhered to tt« m^or Eurfece of the bicomponem film 

1 ^ b«°™PBnBnt f llm. The rosulticig a^Hy laminate was held in fixed poafen until th. solvent had ^ 

TTie resulting tri-conponent laminate was tested and found to hava the propertias showm in TaWa II. 



Table II 



2t> 



Basis Weight, gfm^ (ounces/eq. yard) 


75 (2.2) 


Grab Tensile Strength (ASTM D-5034) 




• Machine Direction — 

• Cross Diraction 


18 kg (40 lbs). 
9.5 kg (21 Ihs). 


Elemendorf Tear Strength 




■ Machine Direction 
• Cross DireciiOfi 
HydroGtaiic HsacJ^* 


1000 gme. 
2300 gms. 
>100 cms. 


Rame Retardancy2> 




• Machine Direction " — — 

• Cross Direction 


16S8CS. 

ZD sees. 


Softness^* 




* Machine Directign 

• Cross Direction 

M VTR (9/Bq.m^day) (with the Cerex^ nonwoven fabric side of the laminate exposed to the hiah 
humidity eource during testing) 


34BmB. 
14 gms. 
3200 



1) AATCCTha No. 127-1974 
3) Handle-O-Matar 



of pL'^^r^^'^""!^ fBirinate enplt^ng a bicomponanifilm havbig the compaation of the bleomponentfilm 

^,nJ^^ tadtnlque. The fibeis ««ere obtainad imm BASF Company unler the daEianatiwi BASF 

l^^^^ J^^'- ^« »>«1 » 'ensth of 38 mm (1 v4 Inches). The web of eheath/Mm fibers ««» lad onto an 
!nrL^ T^t "^^ '^'^B" « a 149-C pOD'F) to bond th. libeis tooelher thus 

wrming the first nonwwon fabric tor use In tliiB Example 7. 

"JlT!r^ treated With aflnishing wmpositior, wntalnlnB a flame reSdant 
wet oVo^7^,^ ^ ^f^f"*^^ PO'ye*' fiber nonwo»en fa>rle was made by f Ina tbrming a 

web of 0.1 7 B*m 1 S deniei). 38 mm (1.5 neH) staple polyester Ibais. The web was tormed by a conventianal eatifm 

havinpa diameta of about ai27 mm (O.OOS Inch). The web to be hydreentanaled was eupporied on a 100 x 92 bmnze 

*1 ^^^-flT" '"I'"' (1 P<"«») materiBi passing benwih the water jels In one hour. Atter 

cttTplebon ohhe hydreemanBl.n9 process, the web -as passed ever a vacuum Oct to remove exeese?)rDcesEing water 
and was dried. Hie hydroemangted wab was then saturated with afinishinfl compoeHien cansistins of aa.ZB parts by 
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weigm ^h*0 of wafer 3.28 pb»r of Airflw 4500 (an ethyteng^vinyl chloride emixlslan polymer having 50% solids)- a 08 
r~.;f.^'"?^,*i?® .f^ ^ ^^'^S ^ F31X (a imoroehemj«J 

^^me ^^^^ro 170% of Its onginal width wtiDethe satumtad hydrowrtangled fabric is oveHed to frams 
I?^f?^ "^""^ maintaintng U In He stretchad etate to provide the 

sn-etched and fml5h«l hydroenlanglal nonv«van fabric. Tha fabric compriaea about S% by weight of ueaimen! cDmpo- 
srtion Golds based on total fabric weight i^^-n^ 
• -* "^^^Jif^ "i^of tayer and the aeoond m^or layer of the bicomponem Film used to pr^ra the fabrrcffilntftabric lam- 
n^^m ol^^\s^ ^™ compasitionB ee the fir^t major layer and the aecand major layer of the biconpo- 

Tha firet m^or layer cf ttie bicorrponent fflm had a tWcknees of apprnrimately 14.7 ^im fo 00058 inch) while the 
second major layer of the Wcomprment film had a tWchnesa of approrimately 5.6 |im (0.00022 inch) 

The hot air bonded bicomponemfiber nonwoven fabric was lairtnated to the first major surface of the blcomponent 
turn and the finished stretched hydroentangled nonwwen fobrip was laminated to the secorri major surfece of the 
bicomponem film to pwde the nonwoven fabricftiicomponent fflm/nonwcwen fabric of this Example 7. {n the temirratian 
process, a moisture curable pdyurethane polymer dissoNed In Mchloroethytene was printad in a discomlnuous pattern 
"^^^^^^ nonvwen fabrics which were then brought irtlo contact with the biconponem film (with their 
applied adhesivB m contact with the film). The three conTJonEms were held in place until the solvent evaporated and 
the poiyurethane adhesive cuied. The adhesive was applied to each of the nonwwens at a rate of 1 7 g/m^ m 05 
ouncersquare yard). 

The resulting trj-componem laminatg twas tested ond found to have the properties shown in Table III. 



Table III 



Basis Weight, g/rr^ (ounces/sq. yard) 


75 (Z.2) 


Grab TensjIe Strength (ASTM D-5034) 




"Machina Direction 
" Cross Direction 
Hydrostatic Head^J 


T5hg(33 bs.) 
9^ kg (21 ft56.) 
>100 cms. 


Flame Retaidancy^' 




• Machine Direction 

• Cross Direction 


>20 sees. 
>20 sees. 


Softness^* " • 




■ Machine Direction "' " " 
• Cross Direction 

MVTR (g/Bq.m/day) (with hot air bonded nomroven fabric side off laminate exposed to the high 
humidity source during testing) 


40grTiB. 
30 gms. 
2700 


1) AATCC Test NO. 127-1974 

2) NFPA T^a No. 703 (Tesi not run bsyond 20 secorvss) 

3) Handle-OMeior 





The tricomponem laminate of this Example 7 find a parliculBr utility in the manufacturB of surpical gowns used in a 
medical facrlrty. I.e., an operating mom. In manufaaurlng such gowns, the trlcomponent laminate is oriented so that the 
first nonwoven fabric, i.e.. the hotairbondednonwovenfabrfc. which is ioiried to the firtt major layer of the biwmponent 
tHm. consttutesthe Inner surface of the gown and the second nonwoven fabric (i.e. the hydroentangled web of polyester 
f ibereX whicJi rs joined to the second mqjor layer of ftie blcorrponent film, constitutes the outer surface of the gown If 
any blood, saline solution, aqueous Isopropyf aleoho) sotutions or the like coming into contact with the hydroentangl^ 
nonwovw fabric on the outer surface of the gown manages to penetrate through the thickness of thai nonwoven fabric 
It would then come into contact with the second major layer of the bicomponem film. This second m^or layer, which as 
seen herein is highly restetan! to diffusion therettwough by aqueous IsQpropanol solutions, then functions to help pre- 
vem said jsopropanoi aolutlon from cornpromiang the integrity of the underlying first major layer of bicomponem film 
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Claims 

1 . A nnrportjus. breathatJIe bicomponenl po^yme^fc film comprising a first m^r layar of polymeric material and a sec- 
ond layer of polymeric material, 

5 said f irsi layer of pofymeric material comprising: 

a) a hydrophllic block poly(ethBr^-Hmide) which contains between 20 and 60 percent by weigfrt based on the 
weight of the block patyCether-co^mtde). of polyethylene glycol blocks, arwj 

b) a hydrophobic polymer selected from the group consictinp of a block poly (ether-co-amide) containing essen- 
tialfy no PEG blocks, a polyamtde a polyester and a polyurBthane; 

said BBDond layer of polymeric material co/npris'ng a polymer or mixture of polymers selected fram polyether 
urethane, a polyester urerthane, a polyurea or one of he ionomarlc analogs, a polyetner ester-amide, a polyes- 
ter, a palyether-ester block copolymer or a oibdure thereof, and wherein said polymer or mixture of polymers 
upon being cnrwened to a film having a thictaiBss of 2S.4um (i mil), has a mobture vapor transmiselon rate ol 
T5 = at least 1 odd B/sq.m/day; an equilibrium water ebsorptton of less than 25%; and a 70% aqueous isopropanol 

solution absorption of lass than 50%. 

2, The polymeric film of Claim 1 having a thickness which ranges from lOum (O.0OD4 Inch) to E54Mm (0.01 inch). 

20 3, The polymer film of Claini i or 2 wherein the potymerc component of said second majof layer coirprses a poly- 
ether ester-amide block copolymer. 

4. The polymeric film of Claim 1 or 2 wherein the polymeric con^nent of said second major layer camprisBs a poly- 
ether urettiana 

5, The polymeric film of Claim 1 or Z wherein the polymeric corrponent of said second major layer comprises a poly- 
ester urothane. 

G. The polymeric film of Claim 1 or 2 wherein the polymeric corrponent of said second major layer corrprises a 
30 poly(ether-ester) copolymer. 

7. A laminated structure ODftrprising a first fabric joined to one of the maior surfaces of the bicorrponent film of any 
one of daims 1 to 6. 

3ff 5. The laminated Btructure of Claim 7 wherein said fabric is a woven fabric, a flitted fabric or a nonwoven fabric. 

9. The lamirwted stnicture of Claim 8 wherein said fabric is a nonwDwen fabric. 

1 0. The larninaied structure of Claim 9 wherein said nonwovan febric comprises polyamtde fibers and is point bonded. 

40 

11. The laminated structure of claim 9 wherein said nonwoven fabric comprises a hydroentanglsd wab of polymer fS?- 

ers. 

12. The laminated structure of Oatme 9 to Claim 11 wherein said nonwoven fabric is fire-retardant and is secured to 
45 the sacorxd major surface of said bioomponent film, 

13. The laminated structure of any one of Qaims 7 to 12 wherein said first fabric is join«j to said bicomponent fflm by 
a discontinuous layer of adhesive. 

sg la. The laminated stnicture of Claim 13 wherein said adhesive is a mcHsture curable polyurmhane adhesive. 

1 S. The laminated structure of any of Claims 7 to 1 1 wherein said fir« fabric is joined to the first major surface of said 
bicomponent film. 

5S 16. A trioonponenl laminate conprteing a firsf nonwoven fabric, a second nonwoven fabric and the bicomponent film 
of any one Of Claims 1 to said f'D^st nonwoven fatjric comprising a layer of hot air bonded synthetic fber, said sec- 
ond ronwoven fabric being fire retardant and coniprisinQ a hydroentangJed web of staple length fibers, saM first 
nonwoven fabric beirQ joined to the first major surface of said bicomponenl film and said second nonwoven fabric 
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being joined to the eeoortd major su/tace ol said bioomponent fflm. 
Pate ntunsprQ cite 

und eln, zwbIm Schiert polym««, Material umbBt. die SchieW pob^^sSTST 

»**Wtht und mibBi *B PtolymBr Oder die Pdlymemfcehun^ nad) Umwandhine in oinen fL, dsr eh, 
pandtesung von wonisBr bIb SO % hat " ^ 

2. DerPolymBrfamna* Anspru* l.ri«*iQrDj*8,diezwie*enl0Mm(o,O004inch)iind254Mm(Q.Ol lnc»i)liegt 

* uiSlSS"""*"^^ ' «l»2-'-*eldiepolymarBl<flnipon«n8d8rzwoiwnHauptse«ert8m 

a. Die laminiortB Sfrukiurnach Anspfu* 7. woboi der SMT Bin ga«*ter. geslridMr odi>r nlem-a9«Bbter Slofl tet 

9. Die leminierte StruHur nach Anepruch 8, wobai der Steff ain nicht-geiMbter Staff isL 

10. Ote lammlerte StruWur nach Anspni* 9. der niehJ-gw^eWe Stall Polyamidfesafn umMH und punWgabun- 
"■ sem!Sl^ '^'^ nlcM-9wabte SloB ain hytfrovarhaWea Nate von Prtyasterta. 

'N^r::o^Kj;TCs;;rnH'^^^^^ 

rnJ^ll^w^'*"J^l*.^r' ""T ^ '* "^^ «ste STolf mil dam KI»n,ponemenlilm 

dufch eme chskonlinuiBrflche NsbafscNchl verbunaen iai. 

14. Die bmlnierta aruWur nach Antpmeh 13. wibai dar Klaber ain durd, FaucMigkalt aushanbarar PolyurailianWabef 
^^^^^^^^'"^.^'^V^'^^''*^^ ".«rt»id«rBnaBSt«fmHdereiaflnHauplabartiache 
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